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yj]K 567.893.161.13 

(DHJIOrEHHfl TPHnAHOCOMATHfl: MOJIEKYJIflPHblfl 
H MOP<DOJIOrHHECKH0 nOflXOabl 

© C. A. nofljmriaeB, A. O. OpojiOB 

B CTaTbe npHBO^HTCH aaHHbie no cpaBHeHHio aByx c})HJioreHHH TpnnaHOcoMaTHU, nojiyneHHbix 
Ha OCHOBe KOMnblOTepHOH 06pa60TKH MOp(})OJIOrHHeCXHX H MOJieKyjIHpHbIX npH3HaKOB. OCHOBHafl 
TonojiorHfl o6enx aeHaporpaMM oneHb cxoaca. B ocHOBaHHH cxeM pacnojiaraiOTCfl npeacTaBHTejiH 
poaa Trypanosoma. Xopouio comacyeTCfl Ha o6ewx cxeMax moho(J)hjih^ poaa Wallaceina. 06a 
MeTOfla, oaHaxo, noaTBepxaaiOT rnnoTe3y aBTopoB 0 c6ophom xapaxTepe HexoTopbix poaoB Tpwna- 
HOCOMaTH^, b HacTHOCTH Leptomonas, Crithidia h Herpetomonas. Tpynna uHCTOo6pa3yioiHHX Tpn- 
naHOCOMaTHfl, o6T>eaHH5noma5i paa npeacTaBHTejien Leptomonas h Blastocrithidia, c})opMHpyeT 
MOHO(J)HJieTHHeCKHH KJiafl, KOTOpblH, BepOflTHO, npeflCTaBJIfleT CaMOCTOHTeJIbHblH pofl TOMOKCeHHblX 
TpHnaH0C0MaTH,a H3 HacexoMbix. B CTaTbe oScyxaaiOTCfl BepoaTHbie npHHHHbi HecooTBeTCTBHfl 
n03HUH0HHp0BaHHH HexoTopbix rpynn TpHnaHOcoMaTH^ Ha MopcJxxnorHHecxHX h MOJiexyjiapHbix 
c{3H;ioreHH5ix. 


Cpe^H ^pyrnx npomcTOB TpnnaHOcoMaTHAbi BbwejunoTCfl xpanHen 6e/mocTbio Mop- 
Cj)OnOrHHeCKHX HH(|)OpMaTHBHbIX npH3HaK0B, KOTOpbie MOryT HCn0JIb30BaTbCH TaKCO- 
HOMHnecKHx h (|)H.rioreHeTHHecxHX nocTpoeHHH. B nepnofl CBeToonTHHecKHx Hccne^OBa- 
hhh jiHiiib caMbie o6mne xapaxTepHCTHXH xjieTXH, onpeaejiaeMbie ee cf)opMOH n B3anMHbiM 
pacnojioxceHneM b Hen stjx pa n xHHeTonjiacTa, no3BOJinjiH BbmejiHTb MopcJxxnorHHecxHe 
cjjopMbi, h/ih MopcJ)OTHnbi, nonoxceHHbie b ocHOBy Kjiaccncj3HKauHH sthx xayrHxoHOCueB 
(Hoare, Wallace, 1966; Baker, 1974; OpojiOB, 1994). Tenepb, ojmaxo, coBepmeHHO acho, 
hto Taxne npH3HaxH TpnnaHOcoMaTHxi BecbMa H3MeHHHBbi h He MoryT Hcnojib30BaTbCfl xa k 
AHCKpeTHbie XapaKTepHCTHKH B TaXCOHOMHHeCXHX H Cj)HJIOreHeTHHeCKHX HCCJie^OBaHHHX 

(Podlipaev e. a., 1991; nozyinnaeB h ap., 1998, h ap.). 

IlpHMeHeHHe sjiexTpoHHoro MHxpocxona peBO/nouHOHH3HpoBajio npeACTaBneHHH o 
npoTHCTax, npo^eMOHCTpHpoBaB npHjioxHMOCTb npHHunnoB cpaBHHTejibHOH aHaTOMHH Ha 
cy6x;ieT0HH0M ypoBHe (Vickerman, 1994), hto npnBeno k xapanHajibHbiM H3MeHeHHHM 
B3mH,aoB Ha cjmjioreHHK) h MaxpocHcreMy npocTeHLHHx b TeneHHe nocjie^HHx ^Byx 
aec^THjieTHH. MacLUTaO sthx H3MeHeHHH, noxcanyH, He cpaBHHM hh c kbkhmh apyraMH 
nepecTpoHxaMH chctcm b hctophh 30ojiorHH. BbiJio npo^eMOHCTpHpoBaHO HajiHnne 
pa3JIHHHbIX njiaHOB CTpoeHHfl epe^H OAHOKJieTOHHbIX OpraHH3MOB, HTO npHBeJIO K nOBbl- 
rneHHK) TaKcoHOMHnecKoro daTyca Protozoa jxo paHra uapcTBa h k yciaHOBJieHHio 
MHoroHHCJieHHbix TaxcoHOB ypoBHH THna b ero hobbix rpaHHuax. B pe3ynbTaie 6buio 
C03^aH0 MHoro pa3nHHHbix BapnaHTOB cfwjioreHHH h MaxpocHCTeM (Kpbi/iOB h ap., 1980; 
Corliss, 1984; CepaBHH, 1984; CrapoOoraTOB, 1986; KapnoB, 1990; Cavalier-Smith, 1993, 
h ap.). Mbi He HMeeM bo3mo>khocth oOcyxc^aTb 3^ecb sth cncTeMbi, TeM 6ojiee hto b 
OTHOL iieHHH TpHnaHocoMaTHA Bee ohh AOCTaTOHHO eflHHOflymHbi: BMecTe co cboOoaho- 
XCHBymHMH 60 AOHHaaMH H napa3HTHHeCXHMH XpHnTOOHHMH TpHnaHOCOMaTHA oO'beflHHflIOT 
b no^THn Kinetoplastida, xoTopbin BMecTe c SBnieHOBbiMH xcryTHxoHOCuaMH noMemaiOT b 
TH n Euglenozoa (Cavalier-Smith, 1993). 


1 rianasMTOJionifl. Ns 3. 2000 r. 
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KHHeTOiuiacTHflbi npeflCTaBjifliOT co6oh hctxo onepHeHHyio ecTecTBeHHyio rpynny, 
MOHOCj)HJlHH KOTOpOH He BbI3bIBaeT COMHeHHH. HanpOTHB, npe^CTaBJieHHH O (J)HJ10reHHH 
BHyTpw 3toh rpynnbi jx o nocneflHero BpeMeHH ocTaBajincb Hpe3BbinaHHO 3anyTaHbi h 
HeHa^exHbi. CncTeMaTHKa TpHnaHOcoMaTHfl HCXjnoHHTejibHO KOHcepBaTHBHa. 3a 6o.nee 
neM nojiyTopaBeKOByio HCTopnio H3yHeHH5i onncaHO Bcero 10 hx po^OB, H3 KOTopbix 3 
6buiH onncaHbi b XIX Beice, 5 — b Hanajie XX, 1 — b 50-x roaax Haniero CTOJieTHH h 
nocjie^HHH 6bui ocHOBaH b stom ^ecHTHjieTHH (IlcwiHnaeB, 1990). K HacToameMy BpeMe¬ 
HH H3BeCTHO Oojiee 900 HaXOflOX TpHnaHOCOMaTHfl Ha nOHTH nOJITOpbl TbICflHH BHflOB 
xcHBOTHbix h pacTeHHH (IlojuiHnaeB, 1990), hto b coneTaHHH c oneHb pa3HbiM oO^eMOM 
pojxoB (Tax, HanpHMep, 6ojiee 600 Haxoaox OTHeceHbi k poay Trypanosoma h TOJibxo flBa 
BH^a o6pa3yiOT po jx Endotrypanum) 3acTaBjiflK)T a priori npeanonoxcHTb HeaocTaTOHHOCTb 
HMeKDinHxcH poflOB jxnn a^eKBaTHoro onncaHHH pa3Hoo6pa3H5i TpnnaHOCOMaTHfl. HecMOTpa 
Ha HaxonjieHHbie 3HaHH5i, coBpeMeHHaa CHCTeMa TpnnaHOCOMama npoaojixcaeT ocHOBbi- 
BaTbCH Ha Tex ace CTapbix xpHTepnax MopcJ^OTHnoB h npHyponeHHOCTH k xo35ieBaM (Hoare, 
Wallace, 1966), KOTopbie aaBHO npH3HaHbi HeHaaexHbiMH (Wallace e. a., 1983, h ap.). 

EcJIH flJIfl MHOTHX OflHOKJieTOHHbIX OpraHH3MOB npHMeHeHHe 3JieKTpOHHOH MHKpOCKO- 
nHH c caMoro Hanajia CTajio noBopoTHbiM momchtom, xap^HHajibHO H3MeHHBUiHM npea- 
CTBBJieHHH 06 HX CTpoeHHH, 3BOJ1IOUHH, cjDHJIOreHHH H B XOHeHHOM HTore 06 HX MecTe B 
CHCTeMe, to juifl TpnnaHOCOMaTHA Caa h KHHeTonjiacTH,a BOo6me) nepnoa HaxonjieHHH h 
aHajiH3a yjibTpacTpyxTypHbix flaHHbix pacTHHyncfl Ha IO-jictha. Tojibxo b Hanane 90-x 
roflOB KjiaccHHecicafl rnnoTe3a npoHcxoxc^eHHH h sbojiiouhh TpnnaHOCOMama (Leger, 
1904) Hanajia caaBaTb cboh no3HUHH noxi aaBjieHHeM hobmx cj^axTOB, nojiyneHHbix 
He3aBHCHMO b xo,ae cpaBHHTeubHO-MopcjxxnorHHecKHx (OponoB, 1993) h MonexynapHO- 
6no^orHHecKHx HccjieflOBaHHH (cm. o63opbi: Philippe, 1998; Vickerman, 1994). Ojxhslko 
pe3y^bTaTbi Mopc£)o.riorHHecxHx h MOJiexyjiapHbix no^xoaoB ao chx nop paccMaTpHBaiOTCfl 
He3aBHCHMO apyr ot apyra. 

Uejibio HacTonmero HCCJie^OBaHHH HBjifleTCH cpaBHeHHe ochobhmx KjiacTepoB Ha 
fleH^porpaMMax, He3aBHCHMO nocTpoeHHbix c Hcnojib30BaHHeM MOJiexyjrapHbix h yjibTpa- 
CTpyKTypHbix npH3HaxoB. 


MATEPHAJI H METOflbl 

OflHOH H3 npoOjieM, c^epxcHBaiomeH Hccjie^OBaHHH TpHnaHocoMama, ABjiaeTCfl He- 
OojibinoH h OAHOo6pa3HbiH Ha6op xyjibTyp sthx npoTHCTOB. B ziaOopaTopHflx MHpa b 
H acToamee BpeMa HCCJieayeTCfl okojio 20—30 h30jihtob roMOxceHHbix TpnnaHOCOMama, 
H3 hhx name Bcero Hcnojib3yeTca 10—15. 15 neT Ha3a,a hhcjio Hcc/ie,aoBaBLiiHxcfl xyjibTyp 
He npeBbima.no 10 (Wallace e. a., 1983). OneBHflHO, hto cmnb orpaHHHeHHbin h o^hooO- 
pa3HbiH Ha6op H30J1HTOB He MOxceT a^eKBaTHO npeacTaBjiHTb pa3HOo6pa3He 6ojiee neM 300 
onncaHHbix BHflOB h HaxoflOK TpnnaHOCOMaTHA HacexoMbix (FUwiHnaeB, 1990). 

B HacToameM nccjieflOBaHHH Mbi Hcnojib30BajiH xyjibTypbi TpnnaHOCOMama, BbmejieH- 
Hbie aBTopaMH no opnrHHajibHbiM MemanxaM (IloajiHnaeB, 1985; nojuinnaeB, OponoB, 
1987) H3 nojiyxcecTKOKpbuibix HacexoMbix CeBepo-3ana,aa Pocchh (cm. TaOnnuy). JJocto- 

HHCTBaMH 3TOH KOJIJieKUHH HBJ1HIOTCH HeTKO AOKyMeHTHpOBaHHa^ HCTOpHH naOopaTOpHbIX 
H30J1HTOB H HX KOMnjieKCHafl H3yHeHHOCTb pa3HbIMH MeTO^aMH KaK MOp(J)OJ10rHHeCXHMH 

(lloa^HnaeB, 1985; no^JinnaeB h ap., 1990; OponoB, 1994; Frolov, Karpov, 1995, h ap.), 
Tax h MOJiexyjiflpHbiMH (Kolesnikov e. a., 1990; Bulat e. a., 1999; MapaxoBa h ap., 1991; 
noflnnnaeB, Poxnuxafl, 1999; rio^jinnaeB h ^p., 1998; CxapnaTO h ap., 1998). 

fljifl xoMnbioTepHoro aHann3a Mopc^ojiorHHecxnx npH3HaxoB Hcnojib30Bajincb npo- 
rpaMMbi oueHXH ancxpeTHbix (0 — 1) hx coctohhhh H3 naxeTa Phylip 3.5 (Felsenstein, 
1993). Pe3ynbTaTbi Taxoro po^a o6pa6oTXH pe3yjibTaTOB b 3HaHHTenbHOH CTeneHH 3aBHCHT 
ot xanecTBa h xonHnecTBa BBO^HMbix npH3HaxoB. Mbi Hcnojib30BajiH 47 npH3HaxoB, 
OToOpaHHbix no cjie^yKDmHM xpHTepHHM: npH3Hax aonxceH 6biTb HCCJie^OBaH y OojibuiHH- 
ctbb aHajiH3HpyeMbix bh^ob, cocto^hhc npH3Haxa MO)KeT 6biTb oueHeHO nyTeM BBe^eHHH 
AHexpeTHbix ^aHHbix. B pe3yjibTaTe Mbi Hcnojib30BajiH 33 npH3Haxa, xapaxTepH3yiomHx 
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CriHCOK H30JIHT0B KHHeTomiacma, Hcno^b30BaHHbix b paGoTe 


MeCTO H BpeMH 

Ha3BaHHe H30JiKTa BbmejieHHH H30JiHTa 


Kto 


X03HHH 


BbiaejiHJi hjih oTKyaa 
nojiyneH h3ojiht 


CeM. Bodonidae 


Bodo saltans 

JleHHHrpaacKafl oGji., 

CBOGOilHOXHBy- 


1995 

UXHH 


CeM. Trypanosomatidae Doflein, 1901 
Blastocrithidia Laird, 1959 


Blastocrithidia gerricola 

KVI Podlipaev, 1985 

Kaji h h mh rpaac Kan 
o6ji., 1981 

Gerris lacustris 

Blastocrithidia miridarum 
ZM Podlipaev et Fro¬ 
lov, 1987 

flcKOBCKafl o6ji., 1984 

Lygocoris lucorum 


Crithidia Leger, 1902 


Crithidia fasciculata Le¬ 

? 

? 

ger, 1902 



Crithidia sp. C4 

JleHHHrpaacKafl oGji., 

Gerris rufoscutella- 


1987 

tus 


Herpetomonas Kent, 1880 


Herpetomonas muscarum 

9 

Musca domestica 

(Leidy, 1856) 



Herpetomonas pessoai 
(Galvao, Oliveira, Car¬ 

Epa3HJiHB, 1970 

Zelus leucogram- 
mus 

valho et Veiga, 1970)* 



Herpetomonas sp. TrypX 

HexHB, 1996 

Musca domestica 


Leishmania Ross, 1903 


Leishmania tarentolae 

9 

Tarentola maurita- 

Wenyon, 1921 

1 

nica 


Leptomomas Kent, 1880 


Leptomonas collosoma Wal¬ 
lace, Clark, Dyer 
et Collins, 1960 

CLUA, 1960 

Gerris dissortis 

Leptomonas nabiculae D2 

JleHHHrpaacKan oGji., 

Nabicula / lavomar - 

Podlipaev, 1985 

1982 

ginata 

Leptomonas peterhoffi 101 

JleHHHrpaacKafl o6jl, 

Nabicula flavomar- 

Podlipaev, 1985 

1982 

ginata 

Leptomonas sp. P 

JleHHHrpaacKafl oGji., 
1988 

Panorpa communis 

Leptomonas sp. Nfm 

FIcKOBCKafl oGji., 1991 

Nabicula flavomar- 
ginata 


A. O. OpojioB 


C. A. rio^jinnaeB 
A. O. OpojioB 


nojiyneH ot npo(}). 

A. A. KojiecHHKOBa, 

Mry 

C. A. flo^HnaeB 


nojiyneHa ot Dr. D. Mas¬ 
lov, University of Cali¬ 
fornia — Riverside, 
CILIA 

nojiyneH ot Dr. D. Mas¬ 
lov, University of Cali¬ 
fornia — Riverside, 
CILIA 

nojiyneH ot Dr. J. Lukas, 
MHCTHTyT napa3HTo;io- 
THH HeXHH 


nojiyneH ot Dr. D. Mas¬ 
lov, University of Cali¬ 
fornia — Riverside, 
CILIA 


no;iyHeH ot Dr. D. Mas¬ 
lov, University of Cali¬ 
fornia — Riverside, 
CLUA 

C. A. IloAJiHnaeB 
C. A. FIoiuiHnaeB 
C. A. riojuinnaeB 
A. O. OpojioB 




Ta6jiHua ( npodoADtcenue) 


Ha3BaHne H30jiKTa 

MeCTO H BpeMH 
BbmejieHHK H30jiHTa 

X03KHH 

Kto BbmejiHji HjiM oTKyaa 
nojiyneH M30 jiht 


Phytomonas (Lafont, 1909) 


Phytomonas serpens 1G 

Epa3HJiHB, (Jankevi- 

Lycopersicon escu- 

nojiyneH ot Dr. D. Mas¬ 

(Gibbs, 1957) 

cius e. a., 1989) 

lentum 

lov, University of Cali¬ 
fornia — Riverside, 
CILIA 

Phytomonas sp. Hartl 

OpaHuy3CKan TanaHa, 
1986 r. 

Coccos nucifera 

nojiyneH ot npotj). 

M. Dollet, CIRAD-CP, 
MoHnejibe, OpaHUHH 

Phytomonas sp. EMI 

OpaHUHB, OKp. Moh- 
nejibe, 1980 r. 

Euphorbia pinea 

nojiyneH ot npotj). 

M. Dollet, CIRAD-CP, 
MoHnejibe, OpaHUHH 


Wallaceina Podlipaev, Frolov et Kolesnikov, 1999 (3aMemaiomee Ha3BaHHe iuia Proteomonas 
Podlipaev, Frolov et Kolesnikov, 1990; cm.: riozuiMnaeB, PoKHUKaa, 1999) 


Wallaceina inconsta ns ZK 
(Podlipaev, Frolov et 
Kolesnikov, 1990) 

IlcKOBCKaH o 6 ji., 1986 

Calocoris sexgutta- 
tus 

Wallaceina brevicula NBr 
(Frolov et Malysheva, 
1989) 

IlcKOBCKaH o6;i., 1986 

Nabis brevis 


A. O. OpojioB 


A. O. OpojioB 


npHMeMaHHe. * Herpetomonas pessoai (Galvao, Oliveira, Carvalho et Veiga, 1970 ) bo MHorwx ny6;iHKauHHX 
o6o3HanaeTCfl Kax Herpetomonas samuelpessoai Roitman, Brener, Roitman et Kitajima, 1976 , hto HBJifleTca HeKoppeKT- 
HbiM c tomkh 3peHMK 300jiorHHecKOH HOMeHKJiaTypbi (Levine, 1978 ; FIo/yiHnaeB, 1990 ). 


yjibTpaTOHKyio opraHH3auHio KHHeTonjiacTHa, 6 Mopc{)OJiorHHecKHx xapaKTepHCTHK, ao- 
CTynHbix Ha CBeToonTHHecicoM ypoBHe,H 8 6HOJionmecKHx napaMeTpoB. B nepBOH rpynne 
npeACTaBjieHbi Bee ocHOBHbie yjibTpacTpyKTypHbie npH3HaKH KjieTOK TpnnaHOCOMaTHfl 
(Frolov, Karpov, 1995). CpejtH MopcfKmoniHecKHx npw3HaKOB, flocrrynHbix Ha CBeTOonTH- 
necKOM ypoBHe, Mbi paccMaTpHBajiH Taicne, xax KOJinnecTBO xcryTHKOB, Hajinnwe yHflyjin- 
pyiomen MeMGpaHbi, pacnojioxceHHe KHHeTonjiacTa oTHocHTejibHO aj\ pa, cnocoGHocTb k 
cJ)opMHpoBaHHio CTa^HH, HHiiieHHbix xcryTHKa (aMacTHroT). Tpynna 6nojiorHHecKHx npn- 
3HaKOB o6T>eziHHHjia Te H3 hhx, KOTopbie xapaKTepH3yiOT o6pa3 xch3hh h cpeay o6nTaHH5i 
opraHH3Ma. 

IlpeHMymecTBa Hcnojib30BaHH5i nojiHMepa3HOH uenHon peaKunn c yHHBepcajibHbiM 
npaHMepoM (Yn-FIUP) h nepexpecTHOH rn6pH,aH3auHH npoayicTOB FILIP, a Taioxe MeTOflbi 
nojiyneHHfl ztaHHbix h o6pa6oTKH MaTepnana xuia nocTpoeHHfl xieHjiporpaMMbi flHCTaHunn 
onncaHbi paHee (FIozuiHnaeB h jx p., 1998; Podlipaev, Bulat, 1998; Bulat e. a., 1999). 

PE3YJIbTATbI H OECY)K£EHHE 

B ocHOBaHHH yKopeHeHHoro no Bodo caudatus apeBa (pnc. 1) HaxoflflTCfl cbo6oahoxch- 
Bymne Bodo. CjieayiomHH ypoBeHb pa3JiHHHH aeMOHCTpnpyeT AHBepreHunio flByx ochobhwx 
«BeTBen» napa3HTHnecKHx KHHeTonjiacTnxc TpnnaHonjia3MeHHOH (KpoBenapa3HTHHecKHe 
KpunToGnu) h TpnnaHOCOMHOH (TpHnaHOCOMbi). 3tot ypoBeHb, cooTBeTCTByiomHH jtHBep- 
reHUHH AByxcryTHKOBbix h o^HOxcryTHKOBbix KHHeTonjiacTHfl, yKa3biBaeT Ha apeBHOCTb 
KpoBenapa3HTH3Ma b 3bojhouhh KHHeTonjiacTHfl. 4 BH^a TpnnaHOCOM, ncnojib30BaHHbix b 
AaHHOH pa6oTe, c^opMnpyiOT xopouio BbipaxceHHbin KJiaa, hto cooTBeTCTByeT MOJieicyjiflpHbiM 
cJ)HHoreHHHM no reHy Majion cyG'beztHHHUbi ph6ocomhoh PHK (Philippe, 1998). 
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too 


100 


100 

- 80 


100 


100 


80 


90 


100 


I— Leishmania mexicana 
L. Leishmania tarentolac 

- Endotrypanum munterogei 

_ Leptomonas sp. .Y FM 

- Blast ik rithidia miridarum 

- Leptomonas jaculum 

- Blastocnthidiu xerridis 

M allaceina brevicula 

M allaceina inconstant 
— Leptomonas peterho/P 

Phytomonas nordicus 

Phvtomonas sp. EM 

Crithidia sp. C4 

Hcrpetomonas mu scar u m 
Crithidw fasciculata 

100 ■— Trypanosoma rota torium 
100 Trypanosoma cruzi 

100 - Trypanosoma danilewskyi 

Trypanosoma hrucei 

- Cryptohia borreli 

- Bodo caudatus 


Phc. 1. MaKCHMaribHo coniacoBaHHafl Moaejib (J)HJioreHeTH4ecxoro apeBa XHHeTonjiacTHJi, nocTpoeH- 
Han c Hcnojib30BaHHeM ajiropHTMa Penny Camin Sokal parsimony v. 3.5c. JXpeBO yKopeHeHO no 
npH3HaicaM cBo6ojiHOXMBymero xryTHxoHocna Bodo caudatus (no: Opo;ioBy, 1997, c H3MeHeHHHMH). 

Fig. 1. Phylogenetical tree of Kinetoplastids produced by Penny Sokal parsimonia algorithm, Bodo 
caudatus root, majority-rule and strict consensus tree program, v. 3.5c. 

B KpoHe MopcjDOJiorHHecKoro apeBa TpnnaHocoMaTHXt Mbi oGHapyxtHBaeM Te caMbie 
rpynnbi xcryTHxoHocueB, KOTopbie eme He^aBHo (Baker, 1974) pacnojiarajincb b ero 
ocHOBaHHH. Cpe^H reTepoKceHHbix TpnnaHOCOMama — sto Leishmania h Endotrypanum, 
napa3HTHpyiomHe b c}3opMeHHbix 3JieMeHTax xpoBH no3BOHOHHbix h Hcnojib3yiomHe b 
KanecTBe nepeHocHHKOB mockhtob, h napa3HTbi pacTeHHH — Phytomonas , Hcnojib3yiomHe 
Kax nepeHocHHKOB pacTHTejibHoaaHbix xnonoB. JleHiiiMaHHH h SHflOTpnnaHyM cjDopMnpyiOT 
o6oco6jieHHbiH ot ocTajibHbix TpHnaHocoMaTHA xjiaa, BepoaTHee Bcero, xapaxTepH3yio- 
mwHca MOHoc}3HjieTHHecKHM nponcxcoKfleHHeM. B 3Ty rpynny nona^aeT roMOXceHHbin 
Leptomonas sp. Nfm. 

Bee ocTajibHbie no3HUHH b xpeme cjDHjioreHeTHHecxoro jjpeBa TpnnaHocoMaTHfl 3aH«Tbi 
roMOKceHHbiMH napa3HTaMH HacexoMbix. Ha MOJiexyjiapHOM apeBe sth xcryTHXoHocubi 
cjDopMHpyiOT Kax MHHHMyM 3 caMocTOflTenbHbix xna^a, b KOTopbix oG'be.aHHeHbi npeacTa- 
BHTeJlH pa3HbIX pOXtOB TOMOKCeHHblX TpHnaHOCOMaTHfl (pnc. 1, 2). 

Kax yxce OTMenanocb Bbirne, xoMnbiOTepHafl HHTepnpeTaunfl ynbTpacTpyxTypHbix 
^aHHbix b 3HaHHTejibHOH cTeneHH coBna^aeT c cjDmioreHeTHHecKHMH pexoHCTpyxuHAMH, 
BbinojiHeHHbiMH Ha ocHOBaHHH CTpyKTypbi reHOB pHGocoMajibHon PHK.(pPHK). HanGonee 
cymecTBeHHbi flBa pacxoxcfleHHfl. IlepBoe — TepMHHanbHoe nojioxceHHe Leishmania Ha 
MopcjDOJiornHecKOM apeBe (pnc. 1), b to BpeMfl xa k Ha pPHK—cjDHjioreHHax jienuiMaHHH 
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20 40 100 

l_!_I 

i—r Wallaceina brevicula 

p—— Wallaceina inconstans 

Blast ocrUhidia gerricola 

"" Leptomonas peterhojji 

-' Crithidiafasciculata 

[ Leptomonas sp. P 

Leptomonas nabiculae 
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Blast ocrithidla miridarum 
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L — , , ,, , Herpetomonas mu scarum 

Leptomonas collosoma 
Herpetomonas sp. 

Leptomonas sp. Nfm 

Phc. 2. ZlenaporpaMMa pa3JMHHH TpHnaHocoMaTHa Ha ocHOBe Yri-nUP (nojiMMepa3HOH uenHOH 
peaKUHH c yHHBepca^bHbiM npaiiMepoM) no^HMopcJ)H3MOB (K03(J)(i)HUHeHT Dice’s, UPGMA) (no: 

FIoa/iHnaeB H np., 1998, c H3MeHeHHHMH). 

Fig. 2. Dendrogramme of the differences among trypanosomatids from insects and plants constructed 
on the base of the UP-PCR (universally primed PCR) technique and cross dot blot hybridization of PCR 

products. 

xotm h HaxcwiTCfl b KpoHe aepeBa, ho HHKonta He mbjimiotcm TepMHHanbHOH rpynnon; h 
BTopoe — 6jiH30CTb Crithidia fasciculata k bctbh Phytomonas no MopcJxxnornHecKHM 
AaHHbiM (pnc. 1), He HaxoAMmaa noATBepxoteHHM Ha MOJieKyjmpHbix c£>HJioreHHMX (Hollar, 
Maslov, 1997; Hollar e. a., 1998) (pnc. 2). 

Eonee noApo6HO Mbi cpaBHHM nonoxceHne opnrHHajibHbix h30jimtob H3 KjionoB 
CeBepo-3anafla Pocchh Ha MopcJxinorHHecKOH h Yri-imP aeHAporpaMMax (pnc. 1, 2). 
riepBoe, hto 6pocaeTCM b nna3a, — pa3JiHHHM b no3HUHH Leptomonas sp. Nfm. Ilo 
MOpc})OJIOrHHeCKHM npH3HaKaM 3TOT H30JIMT BXOAHT B TepMHHajlbHblH KjiacTep Leishma- 
nia — Endotrypanum. Flo aaHHbiM YFI-rmP, Leptomonas sp. Nfm MaxcHMajibHO yaajieH ot 
Bcex Apyrnx nccjiexiOBaHHbix TpnnaHOCOMaTHA H3 HacexoMbix. CTOJib xce o6oco6jieHHyio 
no 3 HUHio 3tot H30JI5IT 3aHHMaeT h no AaHHbiM FILIP co cjiynaHHbiMH npaiiMepaMH 
(lloanHnaeB, EaHbiojibc, flojuie, Heony6.riHKOBaHHbie AaHHbie). 

Flo yjibTpacTpyKTypHbiM npH3HaKaM Leptomonas sp. Nfm OTjiHHaeTCM ot Bcex nccjie- 
AOBaHHblX rOMOKCeHHbIX TpnnaHOCOMaTHXt H $HTOMOHaCOB HaJIHHHeM pa3BHTOrO UHTO- 
CTOM-uHTO(J)apHHreajibHoro KOMnnexca. Uhtoctom OTKpbiBaeTCM b xciyrnKOBbiH KapMaH b 
nepeAHew ero TpeTH, UHTocJ)apHHKC H^eT BAOJib ctchkh KapMaHa ao ypoBHM ero AHa 
(pnc. 3, 1). Taxwe poTOBbie annapaTbi onncaHhi TOJibKO y TpnnaHocoM pbi6 h Trypanosoma 
cruzi , OTHOCflmnxcfl k npHMHTHBHbiM TpnnaHocoMaM (OpojiOB, 1993; Frolov, Karpov, 
1995). flpyraa oco6eHHOCTb Leptomonas sp. Nfm — pa3MHoxceHHe Ha SKTO^epMajibHOH 
BbiCTHJiKe nepeAHew khuikh HacexoMoro (OpojiOB, CxapnaTO, 1995), hto OTMeneHo TOJibKO 
npn pa 3 BHTHH HexoTopbix jienujMaHHH b nepeHOCHHKax (Molyneux, Ashford, 1983). 
TaKHM o6pa30M, KanecTBeHHaM oueHica oco6eHHOCTeH yjibTpacTpyKTypbi stoto H30JiMTa 
CKopee cooTBeTCTByeT BbiBO^aM no AaHHbiM Yn-FIUP (pnc. 2), neM pe3yjibTaTaM HyMepn- 
necKoro aHajiH 3 a coBOKynHOCTH HeMOJieKyjiMpHbix npn3HaKOB (pnc. 1). BepoMTHO, TecHaa 
cbm 3 b Leptomonas sp. Nfm c jieniiiMaHHMMH h ero pacnojioxceHne b TepMHHajibHOH nacTH 
KpoHbi Ha HeMOJieicyjiMpHOH AeHAporpaMMe mbjimctcm apTec})aKTOM, CBM3aHHbiM c ocHOBHbiM 
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Phc. 3. yjibTpacTpyKTypa HeKOTOpbix TpmiaHocoMaTtm. 

1 — uhtoctom — UHTO(J)apHHrea^bHbiM KOMruieKC Leptomonas sp. Nfm.; )Kr — acryTHK; )KK — acryTHKOBbin KapMaH; 
KJ1 — KHHeToruiacT; LJ — uhtoctom; CTpejiKH noKa3biBaiOT UHTOcJjapHHreajibHbiH KaHa^, yBe;i. x25 000; 2 — yjibTpa- 
CTpyKTypa OHaoMacTHTOTbi Leptomonas petethoffi, yBeji. xl5 000; 3 — nonepeHHbiH cpe3 acryTHKa Phytomonas serpens; 
A — aKcoHeMa; JJLIT — aonojiHHTejibHbiH 4)parMeHT napaKcnajibHoro Taaca; JIM — iuia3Ma;ieMMa; JIT — napaKCH- 
ajibHbiH T5DK, yBe;i. x80000; — yjibTpacTpyKTypa uhctououoGhoh aMacTHroTbi Leptomonasjaculum; JIM— ima3Ma- 

/ieMMa, CTpejiKH noKa3biBaiOT cjioh cneuHa;iH3HpoBaHHOH cy6MeM6paHHOH UHTomia3Mbi, yBe;i. x60000. 

Fig. 3. Ultrastructure of some trypanosomatids. 
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He^ocTaTKOM MeTOflOB HyMepHHecKoro (cj)eHeTHHecxoro) aHajiH3a — Hcno/ib30BaHHeM 
HeB3BemeHHbix npH3HaKOB. Leptomonas sp. Nfm cmnb cn/ibHO OT/innaeTCfl ot ocTajibHbix 
TpnnaHOcoMaTHA H3 HacexoMbix oTMeneHHbiMn Bbime npn3HaxaMn, hto Bbina^aeT H3 stoh 
rpynnbi n ^opMajibHO npnMbixaeT k jienLUMaHnajibHOH BeTBH no apyrnM, c Hamen tohxh 
3peHHH, BTopocTeneHHbiM npH3HaxaM (npoMacTnroTHOCTb, pa3BHTHe b xnmxe HacexoMoro 
b nepe^Hen no3nunn). 3tot npnMep eme pa3 no^HepxnBaeT o6men3BecTHbie, ho nacTO 
3a6biBaeMbie npHHunnbi, yTBepxmaiomHe, hto, c oahoh CTopoHbi, pe3y/ibTaTbi npnMeHeHnji 
/no6oro MeTO^a He ao/ixcHbi BOcnpnHHMaTbca xa k aScomoTHaa HCTHHa h, c apyron — hto 
^aHHbie, nonyneHHbie mnbxo oahhm mctoaom, He AB/iaiOTCfl aocTOBepHbiMn h ao/DXHbi 
6biTb npoBepeHbi Ha cooTBeTCTBHe Been coBoxynHoern HMeiomnxcfl aaHHbix. 

Heo6biHHOCTb OTfle/ibHbix nepT cTpoeHna Leptomonas sp. Nfm b npnHunne Moma 6bi 
HCKa3HTb H n03HUHK) 3TOTO H30JlHTa Ha Yll-nUP ^eH^pOTpaMMe. fl/lfl 6bICTpO 3B0/I10UH0- 
HHpyiomnx jihhhh (opraHH3MOB) H3BecTeH Tax Ha3biBaeMbin «apTe^axT ^jihhhmx BeTBen», 
BbipaxcaiomHHCfl b tom, hto 6biCTpo AHBeprnpyiomHe ^aace no e^HHHHHbiM MOJiexynflpHbiM 
MapxepaM opraHH3Mbi 3aHHMaiOT nojioxeHne Ha xoHue ajihhhmx BeTBen, xoTopbie no 
c})opMajibHbiM npHHHHaM pacnojiaraiOTC^ b ocHOBaHHH nocTpoeHHon aemiporpaMMbi, 
npnneM neM BeTBb miHHHee, TeM 6onee ncxo^Hoe nonoaceHne 3aHHMaeT opraHH3M 
(Felsenstein, 1978; Olsen, 1987; Philippe, Adouette, 1998). 3tot 3<J>cj)exT oco6chho 
3aMeTeH npn BbipaxceHHon HepaBHOMepHon (xaoTHHHon) cxopocTH H3MeHeHHH pa3Hbix 
reHOB, Aejiaiomen HenpnMeHHMon xoHuenunK) MO/iexyjiflpHbix nacoB, xax sto h HMeeT 
MecTO y XHHeTonjiacTH^ (Philippe, 1998). OnacHOCTb apTecj)axTa miHHHbix BeTBen ocoOeH- 
ho Be/inxa npn nocTpoeHnn cfmjioreHHn no pe3y/ibTaTaM onpeaejieHHfl noc/ieflOBaTe/ibHOC- 
Ten oahoto reHa. Flo nomiTHbiM npnnnHaM 3Ta onacHOCTb yMeHbmaeTCfl c yBe/inneHneM 
xonnnecTBa nccjieflOBaHHbix MOJiexyji^pHbix MapxepoB n CTaHOBHTCfl MHHHMajibHon npn 
TOTajibHon oueHxe reHOMa. Ilocxojibxy Bee BapnaHTbi nifP co cjiynanHbiMH npanMepaMH, 
b tom HHCJie n Yn-nUP, abjuuotca MeTO^aMH TOTajibHon oueHxn reHOMa (Tibayrenc, 1966; 
Tibayrenc e. a., 1993), npn nx ncnojib30BaHnn BepoaTHOCTb Taxnx apTe^axTOB npe^CTaB- 
/ifleTCfl MHHHMajibHon. Kax yxce ynoMHHajiocb, Leptomonas sp. Nfm 3aHHMaeT OT^ejibHyio 
no3Humo cpejm TpnnaHOcoMaTHA HacexoMbix n Ha nifP co cjiynanHbiMH npanMepaMH. 
TaxHM o6pa30M, b cjiynae c Leptomonas sp. Nfm Mbi cxjiOHHbi npn3HaTb npaBnjibHbiMn 
pe3ynbTaTbi xanecTBeHHon oueHxn MopcjxxnornHecxnx npn3HaxoB n YFI-nUP aemiporpaM- 
Mbi, a He xoMnbiOTepHon HyMepnnecxon (JjnjioreHnn no HeMOJiexyjmpHbiM npn3HaxaM. 

IlpexpacHbin npnMep coBna^eHnn Been coBOxynHOCTn CBe^eHnn no Onojiornn, Mop- 
4)onornHecxnx n MOJiexy/iflpHbix aaHHbix jjaeT HecoMHeHHO MOHOcfmjieTHHecxHH Ha o6enx 
AeH^porpaMMax xjiacTep, BXjnonaiomHH npe^CTaBnTenen pojia Wallaceina (pnc. 1, 2). 
3tot poA, nocjiejmnn no BpeMeHH onncaHna (xax Proteomonas Podlipaev, Frolov et 
Kolesnikov, 1990) poa TpnnaHOcoMaTH#, 6bui BbwejieH Ha ocHOBaHnn Ha/iHHHfl opnrn- 
HanbHbix CTa^nii xcn3HeHHoro unxjia — 3H^OMacTnroT c HeoObiHHbiM xryTnxoBbiM xapMa- 
hom (nojumnaeB n ap., 1990). 3mioMacTHroTbi nrpaiOT pojib HHBa3HOHHbix uncTono^oO- 
Hbix CTa^nn (OponoB, MajibimeBa, 1992), ojmaxo He HMeiOT cneunajin3npoBaHHbix 
CTpyxTyp, npncymnx uncTaM npe^CTaBnTenen po^OB Leptomonas n Blastocrithidia (Opo- 
jiob, riojuinnaeB, 1996). 

Bn^bi Wallaceina HMeiOT p*m nepT, cGnn^xaiomnx stot poa c Herpetomonas n 
Crithidia: cxo^Hoe CTpoeHne unTOCTOMa, pa3BHTne b pexTyMe HacexoMoro, xax y 
xpnTn^nn, n ^nnHHbin xryTnxoBbin xapMaH, xax y xepneTOMOHacoB, o^Haxo OTJinnaiOTCH 
ot npeflCTaBHTenen sthx po^OB neTjieo6pa3HbiM )xryTnxoBbiM xapMaHOM y SH^OMacTnroT 
Wallaceina (pnc. 3, 2). Ha HeMonexyn^pHon ^eH^porpaMMe W. inconstans n W. brevicula 
BMecTe c Leptomonas peterhoffi o6pa3yiOT MOHO(J)nneTnHecxnn xnacTep (pnc. 1). Ha 
yn-nifP AeH^porpaMMe 3Ta >xe BeTBb c ^oOaBneHneM eme o^hoto Bn^a ( Blastocrithidia 
gerricola) Taxxe npe^CTaBJiaeTCH Bbicoxo aocTOBepHon (pnc. 2). llepexpecTHaH rnOpn^n- 
3aunfl npo^yKTOB nifP oOijeAnHHeT Bee nepenncneHHbie Bbime 4 Bn^a b o;my ecTecTBeHHyio 
rpynny n cBn^eTenbCTByeT o Bbicoxon CTeneHn roMonornn cpaBHHBaeMbix noc/ieflOBaTe/ib- 
HOCTeH flHK y sthx h30juitob (Podlipaev, Bulat, 1998; Bulat e. a., 1999). 

On/ioreHHji, nocTpoeHHa^ no aaHHbiM nifP co cnynaHHbiMn npaHMepaMn, b tom nnene 
n Hajinnne cnHanoMop4)Hbix naTTepHOB (IloA/innaeB, BaHbiojibc, flojuie, HeonyOnnxoBaH- 
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HbieaaHHbie), Taxxce noflTBep^aiOT HajiHHHe h caMOCTOHTeJibHOCTb stoh bctbh sbojiiouhh 
T pHnaHOCOMaTH^. KpoMe Toro, coOctbchho bh^m po^a Wallaceina ( W\ inconstans h 
W\ brevicula) xapaxTepH3yiOTC5i h pa3MepoM MHHHxojieu xHHeTonjiacTHOH flHK (Koles¬ 
nikov e. a., 1990), h MaKCHManbHbiM cpe^H TpwnaHocoMaTHfl coaepxcaHHeM Y — U ocho- 
BaHHH (lOpnemco, 1999). TaKHM o6pa30M, poa Wallaceina hbjihctch b HacToamee BpeMfl 

eflHHCTBeHHbIM pOflOM TOMOKCeHHblX TpHnaHOCOMaTHfl, B peajIbHOM CymeCTBOBaHHH H 
BaJlHflHOCTH KOTOpOrO COMHCHHH He B03HHKaeT. 

flpyroH BHfl H3 KJiacTepa Wallaceina — Leptomonas peterhoffi 6biJi onwcaH xa k 
Leptomonas Ha ocHOBaHHH npHcyTCTBHH npoMacTHroT b xnnieHHHxe xo3hhhb (no,zyiHnaeB, 
1985). flajibHeHiuee HCCjieaoBaHHe 3Toro napa3HTa (MajibimeBa, CxapjiaTO, 1989) noxa- 
3ano HajiHHHe xjieTOx c ochobhbim npH3HaxoM po^a Wallaceina — H3orHyTbiM xoyrHxo- 
BbiM xapMaHOM (pwc. 4), hto no^TBepxcflaeT aaHHbie aeHflporpaMM h nepexpecTHOH 
ra6pHflH3auHH JX HK o 6jih30cth 3Toro opraHH3Ma x Wallaceina . 

Blastocrithidia gerricola 6 biJia onwcaHa xax Blastocrithidia Ha ocHOBaHHH HajiHHHH 
3nHMacTHroT b xo3AHHe, h OOTOBpeMeHHO Gbijio Bbicxa3aHO npeanojioxceHHe, ocHOBaHHoe 
Ha CTpoeHHH xjieTOx b jiaOopaTopHOH xyjibType, hto npw BbmeJieHHH H30JiHTa HMena MecTO 
CMemaHHaa HHBa3Ha h hhoh opraHH3M (He Blastocrithidia) mot 6 biTb H30JiHpoBaH b 
jiaOopaTopHyio xyjibTypy (noflJiHnaeB, 1985). McxjiiOHHTeJibHO uiHpoxaa cneuH(J)HHHOCTb 
TpHnaHocoMaTHA HacexoMbix (IloanHnaeB h jip., 1998; Bulat e. a., 1999) h hx cnocoOHOCTb 
nepexcHBaTb b cjiynaHHOM xo3*iHHe juiHTejibHoe BpeMfl (Hupperich e. a., 1992) noBbiiuaiOT 
BepoaTHOCTb Haxo^ox h BbweneHHa b xyjibTypy CMeuiaHHOH HHBa3HH hjih HecneuH(})HHec- 
xoro napa3HTa. B cjiynae xHmHbix HacexoMbix 3Ta BepoaTHOCTb noBbiuiaeTCfl, Tax xax ohh 
Moryr axxyMyjiwpoBaTb napa3HTOB, nonyneHHbix ot xcepTB. Bo3moxcho, hto hmchho Taxoii 
cjiynaH hmcji MecTO, xoma xyjibTypa B. gerricola Gbuia BbwejieHa H3 xwmHoro xjiona 
Gerris lacustris (IlojuiHnaeB, 1985). Tenepb hcho, hto MopcJiojiorHHecxHH aHajiH3 ecTecT- 
BeHHOH 3apaxceHHOCTH HacexoMoro He jiocTaToneH jyia cyxcjieHHfl 06 OTcyTCTBHH CMemaH- 
hoh HHBa3HH b HacexoMOM h o tom, xaxon napa3HT 6 bui BbwejieH b xyjibTypy, ocoGeHHO 
ecjiH nojio3peBajiacb CMeuiaHHaa HHBa3HH. 

Ilocxojibxy rpynna, Bxjnonaiomafl cyGxjiacTep H3 bhjiob Wallaceina h jiBa jipyrwx 
H30Ji»Ta, GeccnopHO npejiCTaBJiaeTca ecTecTBeHHOH no Been coBOxynHOCTH HMeiomHXCH 
AaHHbix, h nocxojibxy He Bee npH3HaxH Leptomonas peterhoffi h Blastocrithidia gerricola 
cooTBeTCTByiOT xapaxTepucTHxaM Wallaceina , Mbi npejuiaraeM pacumpHTb rpaHHUbi 3Toro 
pojia h ocHOBaTb jiBa nojipojia b npejiejiax pojia Wallaceina. 

Ylojxpojx Wallaceina Podlipaev, Frolov et Kolesnikov, 1990. 

TwnoBOH BHji: Wallaceina inconstans (Podlipaev, Frolov et Kolesnikov, 1990). 

OnwcaHHe: cooTBeTCTByeT onncaHHio pojia, npucyTCTByiOT neTxo BbipaxceHHbie 
SHflOMaCTHTOTbl. 

CocTaB: Wallaceina brevicula (Frolov et Malysheva, 1989), Herpetomonas maria - 
deanei (Yoshida, Freymuller et Wallace, 1978). FIocjieflHHH bha 6bui nepeHeceH b 
Wallaceina H3 po^a Herpetomonas Ha ocHOBaHHH HajiHHHfl 3H,aoMacTHroT. 

Iloflpofl Leptowallaceina subgen. n. 

TwnoBOH bh jx Leptomonas peterhoffi (Podlipaev, 1985). 

OnwcaHHe: bmccto THnHHHbix SH^OMacTHroT npucyTCTByiOT oxpyrjibie xjictxh c 
BapHaGejibHbiM nojioxceHHeM xHHeTonjiacTa. 

CocTaB: Blastocrithidia gerricola (Podlipaev, 1985). 

Gneayiomafl rpynna, npeflCTaBJiaiomafl HHTepec b xoHTexcTe oOcyxcaaeMOH npoGjie- 
Mbi, — TpHnaHOCOMaTH^bi pacTeHHH, ycjioBHO oG^eAHHaeMbie b poa Phytomonas. K Ha- 
CToameMy BpeMeHH onwcaHO oxojio 30 bh^ob h Haxo^ox sthx napa3HTOB (IloflJiHnaeB, 
1990), npHBJiexaiomHx Oojibuioe BHHMaHHe xax B036yAHTe;iH onacHeHiiiHX 3a6ojieBaHHH 
HexoTopbix xyjibTypHbix pacTeHHH (Dollet, 1984). Hcxo^h H3 c})HJioreHHH, nocrpoeHHbix 
no reHaM pPHK, Phytomonas npeflCTaBJiaeTCH MOHOc})HJieTHHHbiM po^OM (Hollar, Maslov, 
1997), a no aaHHbiM FIUP h rH6pHAH3auHH HK, — hjih Hpe3BbinaHHO nojiHMopc})HbiM, 
hjih nojiHcJiHJieTHHHbiM (Muller e. a., 1997; Podlipaev, Bulat, 1998; Bulat e. a., 1999). 
H Ha HeMOJiexyjiapHOH, h Ha Yn-IlUP ^eH^porpaMMax Hccjie^oBaHHbie npe^cTaBHTejiH 
Phytomonas o6pa3yiOT caMOCTOHTejibHbin xjiacTep (pnc. 1, 2), oflHaxo He ^eMOHCTpupyiOT 
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roMOJiornn flHK no aaHHbiM rn6pn^n3aunoHHbix sxcnepHMeHTOB (Podlipaev, Bulat, 1998; 
Bulat e. a., 1999). 

KanecTBeHHafl oueHKa Mop^ojiornnecKnx npn3HaKOB aocTaTOHHO onpeaejieHHO cbh- 
AeTeJibCTByeT b nonb3y ejtHHCTBa pacTMTejibHbix TpnnaHOcoMama. Pkytomonas xapaxTe- 
pn3yioTC» Heo6biHHbiM napaxcnajibHbiM TaxceM, cocto^liium H3 ^Byx sneMeHTOB (pnc. 3, 3 ) f 
n nojiHbiM OTcyTCTBneM uHTOCTOM-unTO(|)apnHreanbHoro KOMnnexca (Frolov, Karpov, 
1995), hto OTMeneHO TOJibKO y Trypanosoma brucei n uncTOo6pa3yiomnx hh3uihx 
TpnnaHOcoMaTH.a (OponoB, 1993, Frolov, Karpov, 1995). K HHCJiy sthx xapaxTepncTHX 
cjie^yeT ao6aBHTb pa3BHTne Pkytomonas b cjnoHHbix xcejie3ax KJionoB, He cbohctbchhoc 
roMOKceHHbiM TpHnaHOCOMaTH^aM HacexoMbix, a Taxxce caM cf)axT napa3HTHpoBaHHH 

B paCTeHHflX. 

Hpe3BbinaHHO HHTepecHbiM npeflCTaBJiaeTCfl o6i>e,aHHeHHe Ha HeMOJiexyjiflpHOH a^ha- 
porpaMMe THnHHHoro napa3HTa MJienHoro coxa MOJionaeB Pkytomonas sp. EMI c Ph. nor - 
dicus — eflHHCTBeHHbiM npeacTaBHTejieM 3Toro po^a, He CBfl3aHHbiM b CBoeM pa3BHTHH c 
pacTeHH^MH (OponoB, MajibimeBa, 1993). Eyaynn onncaHHbiM H3 XHmHoro KJiona, no 

CBOHM M0pcf)0J10rHHeCXHM XapaXTepHCTHXaM 3TOT napa3HT 6.TIH30X K TpunaHOCOMaTHflaM 

pacTeHHH (OponoB, MajibimeBa, 1993), hto Haxo^HT no^TBepxcfleHHe h Ha ^eH^porpaMMe 
(pnc. 1). 3tot cJ)aKT noaxpemmeT opnrnHanbHbie npeanojioxceHHfl o >KH3HeHHOM unxjie 
Ph. nordicus , c^enaHHbie npn ero onncaHnn (OponoB, MajibimeBa, 1993), n aejiaeT 
Bepo^THbiM HajiHHne HeoxcH^aHHbix nyTen ocbochha HOBbix xo3^eB TpnnaHocoMaTHflaMH. 
HaM npe^CTaBJiHeTCH, hto j\nn o6ocHOBaHHbix cyxc^eHnn o cJmjioreHHH TpnnaHOCOMama — 
napa3HTOB pacreHHH HeoOxojiHMO HCCJie^OBaHHe 6ojibmoro HHCJia hx HOBbix h30jihtob. 

TepMHHajibHyio nacTb xpoHbi Ha HeMOJiexynflpHOH jjeHflporpaMMe (pnc. 1) o6pa3yeT 
KJiacTep Leishmania — Endotrypanum . 06i>e,anHeHHe SHjjOTpnnaHyMa h JieHiiiMaHHH b o^Hy 
rpynny nojjTBepxcjiaeTCfl npaxTHnecxn bccmh HMeiomHMHCfl MOJiexynMpHbiMH c})HJioreHH5i- 
mh (Marche e. a., 1995; Maslov e. a., 1996; Philippe, 1998, h flp.). 

CnTyauHfl c TaxcoHOMunecKHM CTaTycoM Endotrypanum npejiCTaBJiaeTca ^ocTaTOHHO 
napa^OKcajibHOH. Poa Endotrypanum Mesnil et Brimont, 1908 BXJHonaeT j*Ba BHjja — 
E. monterogei Schaw, 1969 h E. schaudinni Mesnil et Brimont, 1908 — apHTpouHTapHbix 
napa3HTOB jieHHBueB Choloepus didactylus b IfeHTpanbHOH h IOxchoh AMepnxe. riepBbin 
bha HMeeT BHyTpnapHTpouHTapHbie snnMacTnroTbi, BTopon — TpnnoMacTnroTbi. Flo 
na6opy KJieTOHHbix MopcjjoTHnoB E. schaudinni cooTBeTCTByeT napa3HTaM HacexoMbix H3 
po^a Blastocrithidia. E. monterogei HMeeT TpnnoMacTnroTbi — onpeaejiaioinHH npH3Hax 
xcryTHKOHOCueB no3BOHOHHbix H3 pofla Trypanosoma. YnuTbiBan to, hto h snn- h 
TpnnoMacTHroTbi npncyTCTByioT y no3BOHOHHbix xo3»eB b x<H3HeHHbix uHKJiax TpnnaHocoM 
H3 rpynnbi Stercoraria, b hbcthocth y loxcHoaMepnxaHCXOH Trypanosoma cruzi (Molyneux, 
Ashford, 1983), h to, hto o6a BH^a Endotrypanum 6bmn onncaHbi c OojibLUHM nepepbiBOM 
H3 oflHoro xo3HHHa h b oflHOM pernoHe, moxcho npe^nojioxcHTb, hto onncaHHbie bh^m 
npe^CTaBJiaioT co6oh npocTO pa3Hbie CTa^nn pa3BHTHa o/moro napa3HTa. E^HHCTBeHHbiM 
xapaKTepHbiM npH3HaxoM po^a Endotrypanum , tbxhm o6pa30M, ocTaeTca BHyTpnspnTpo- 
UHTapHaa jioxajiH3auHa napa3HTOB, oflHaxo Mbi coMHeBaeMca xa k b ncxjnoHHTejibHOCTH 
3toto napa3HTa, Tax h b ero TaxcoHOMnnecxoM paHre. 

Kax napa3HTbi no3BOHOHHbix (HanoMHHM, hto TaxcoHOMHnecxoe nonoxceHne xo3HHHa 
^BJi^eTca o^hhm H3 xjiaccHHecxHx cncTeMaTHHecxnx xpnTepneB y TpnnaHOCOMaTHfl), 
HMeiomne snn- hjih TpnnoMacTHroTbi h He OTnuHaiomnecfl no Ha6opy xjieTOHHbix 
Mop(|)OTHnoB (Molyneux, Ashford, 1983) ot coOctbchho TpnnaHocoM, sth xcryTnxoHOCUbi 
b aencTByiomeH cncTeMe TpnnaHOcoMaTHfl aojDXHbi 6biTb noMemeHbi b po,a Trypanosoma. 
TaxHM o6pa30M, ocHOBbiBaacb Ha xjiaccnHecxnx TaxcoHOMHnecxnx xpHTepnax, HeT 
HHxaxnx ocHOBaHHH jyifl BbmeJieHHfl TpnnaHOCOMama jieHHBueB b OTflejibHbiH po,a. 

MojiexyjmpHbie aaHHbie, o^Haxo, He no3BOJi5noT nepeMecTHTb sthx napa3HTOB b po,a 
Trypanosoma. CrpyxTypa reHOB pPHK 0flH03HaHH0 CBH^eTejibCTByeT o npHHa^JiexcHOCTH 
Endotrypanum x Leishmania , BepoflTHO x no^po^y Sauroleishmania (Marche e. a., 1995; 
Maslov e. a., 1996; Philippe, 1998). JfonojiHHTejibHbiM CBH^eTejibCTBOM b nojib3y stoto 
npe^nojioxceHHH cny)XHT to, hto nepeHOCHHxaMH Endotrypanum cnyxcaT mocxhtm H3 po^a 
Lutzomyia , xoTopbie HHxoraa He nepeHOCHT TpnnaHocoM, ho ^bji^iotc^ oObiHHbiMH 
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nepeHOCHHKaMH loxcHoaMepHKaHCKHx jieHLUMaHHH (Molyneux, Ashford, 1983; IloujiHnaeB, 
1990). B jieHHBuax Choloepus 6buiH HaiiueHbi h Leishmatiia, h Trypanosoma (noujinnaeB, 
1990). TaKHM o6pa30M, npeucTaBjiaeTca BecbMa BepoaTHbiM, hto TpnnaHocoMaTHUbi 
jieHHBueB Ha caMOM uene npHHaunexcaT k pouy Leishmania. 

fl0CTaT0HH0 HeOXCHflaHHbIM 0Ka3aJ10Cb oO'beAHHeHHe B eUHHyiO BeTBb MOHOKCeHHbIX 
TpHnaHOCOMaTHA, HMeiOmHX B )KH3HeHHbIX UHKJiaX HHBa3HOHHbie UHCTOnOAOOHbie CTa^HH 
(pHC. 1). rioxa 3TH H30JI5ITbI He HCCJieUOBaHbl MOJieKyJIflpHblMH MeTO^aMH, nOSTOMy 3£iecb 
Mbi oOcyxcuaeM TOJibKO Mopcf)o.norHHecKHe uaHHbie. Ha HeMoneKynapHOH ueHuporpaMMe 
BbicoKOAOCTOBepHbiH KJiacTep o6pa30BaH npeacTaBHTen^MH UByx pouoB — Blastocrithidia 
gerridis, B. miridarum h Leptomonas jaculum (pnc. 1). 3th H30JiflTbi HMeiOT BaxcHbie 
o6mne Mopcj30JiorHHecKHe h GHOJioniHecKHe npH3HaKH: OTcyTCTBHe cneuoB o<f>opMjieHHoro 
poTOBoro annapaTa (Frolov, Karpov, 1995); pa3BHTHe b cpeuHen KHmxe h cjDopMHpoBaHHe 
uhct b peKTyMe xo3aeB (OpojioB, CxapjiaTo, 1995); Bee ohh (BepoflTHo, b CHjiy OTcyTCTBHfl 
poTOBbix annapaTOB) OTJiHHaioTCfl noBbimeHHbiMH TpeOoBaHHAMH k nHTaTenbHOH cpeue h 
ruioxo KyjibTHBHpyioTca (Wallace, 1966). EaHHCTBeHHbie otjihhha Mexcuy hhmh — pa3Hbie 
XlHCKpHMHHHpyiOmHe KJieTOHHbie MOpcj)OTHnbI KJieTOK B X03flHHe: SnHMaCTHrOTbl — y 
Blastocrithidia h npoMacTHroTbi — y Leptomonas. OuHaxo uncxpeTHOCTb, HauexcHOCTb h 
TaKCOHOMHHecKoe 3HaneHHe sthx npH3HaKOB nouBepraioTca Bee OoJibiuHM comhchh^m 
(Wallace e. a., 1983; IlozmHnaeB h up., 1998, h up.). nojiyneHHbie HaMH uaHHbie roBopaT 
o tom xce. 

Oco6eHHo HHTepecHO npHcyTCTBHe b stoh rpynne Leptomonas jaculum noTOMy, hto 
no CBoefi apxo BbipaxceHHOH npoMacTHroTHon Mop^onoran stot bhu ABjiaeTCfl HecoMHeH- 
HbiM jienTOMOHacoM h mot 6bi npeTeHUOBaTb Ha MecTO THnoBoro BHua stoto poua (Wallace, 
1979), nocne toto xax BbiacHHuacb npHHau-nextHOCTb k SBmeHOBbiM npexcHero THnoBoro 
BHua L. biitschli. Flo HaiuHM uaHHbiM, L. jaculum , oneBHUHO, BOBce He othochtca k pouy 
Leptomonas. 

UHCTbi bhuob, oG'bexiHHfliomHxcfl b oOcyxcuaeMbin KJiacTep, HMeiOT yHHKanbHoe cTpo- 
eHHe, He HMeiomee aHanoroB y upyrnx TpnnaHocoMaTHu (OpouoB, flou/innaeB, 1996; 
OponoB h up., 1997a): 3amHTHbiH cneuna.nH3HpoBaHHbiH cjioh c|)opMHpyeTCfl nou nua3Ma- 
jieMMOH, c BHeiuHeH cpeuoii KOHTaKTnpyeT HenocpeziCTBeHHO uHTonua3Ma (pnc. 3, 4 ). 
Taxoe CTpoeHHe uhct OTMeneHO TOJibKO y CBoGouHOxcHByiunx xpnnToOHHU H3 poua 
Dimastigella (OpouoB h up., 19976). 3uecb BaxcHO BcnoMHHTb, hto b HacToamee BpeMfl 
KpnnToOHH paccMaTpHBaiOTCfl xa k HenocpeucTBeHHbie npeuxn napa3HTHHecKHx TpnnaHO- 
coMaTHu, uaBiune Hanano reTepoxceHHbiM Trypanosoma (OpouoB, 1993). Mexcuy TeM 
cpeuH Bcex xpynHbix BeTBen KHHeTonuacTHu TOJibKO coBpeMeHHbie Trypanosoma xapax- 
TepH3yeTCfl OTCyTCTBHeM KaKHX-JlH6o UHCTOnOUOGHbIX HHBa3HOHHbIX CTaUHH, HTO n03B0- 
uaeT npeunonoxcHTb hx BTopHHHyio noTepK) sthmh napa3HTaMH, CBsnaHHyio c pa3BHTHeM 
MexaHH3Ma nepeuann HHBa3HH c noMombio nepeHOCHHKa. IjHCTonouoGHbie cTaunn coBpe- 
MeHHbix MOHOKceHHbix TpnnaHocoMaTHu HaceKOMbix motjih 6biTb nonyHeHbi hmh ot o6luhx 
c TpHnaHOCOMaMH npeuKOB hjih ot xaxHx-TO HecoxpaHHBLUHxca uo HacToamero BpeMeHH 
upeBHHx TpnnaHOCOM. He HCKnioneHO, hto HccneuoBaHHe oneHb cjia6o H3yneHHbix 
napa3HTOB aM^nOnn h penTHJiHH MoxceT npHHecTH HeoxcnuaHHbie HaxouKH uncTOo6pa3y- 
lOLUHX TpnnaHOCOM. 

UHCToo6pa3yiomHe TpHnaHOCOMaTHUbi Blastocrithidia gerridis, B. miridarum w Lep¬ 
tomonas jaculum , o6pa3yioLUHe uocTOBepHbin KJiacTep Ha ueHuporpaMMe h HMeiomne 
neTKHe OTJiHHHTenbHbie npH3HaKH, MoryT, TaKHM o6pa30M, npeTeHUOBaTb Ha caMOCToa- 
TenbHbiH TaxcoHOMHHecKHH CTaTyc b paHre poua. flajibHeniuHe nccneuoBaHH5i, b tom nncne 
h c Hcnojib30BaHHeM MOJieKynapHbix MapxepoB, HeoOxouHMbi nouTBepxcueHH^ stoto 
npeunonoxceHHa h npoH3BeueHHa cooTBeTCTByiomeH TaxcoHOMnnecKOH axunn. 

Haiun uaHHbie roBopaT 06 HCKyccTBeHHOCTH pouoB Leptomonas, Crithidia h Herpeto- 
monas , npeucTaBHTenn KOTopbix Haxou^TC5i b pa3Hbix nacT5ix ueHuporpaMM, hto eme pa3 
nouTBepxcuaeT MHeHHe o HeaueKBaTHOCTH HMeiomHxca TaxcoHOB j\nn onncaHH^ pa3Hoo6- 
pa 3 na TpnnaHOCOMaTHU. B HacToamee BpeMfl, xorua MOJiexyn^pHbie c|)HjioreHHH ^BjiaiOTca 
nyTb nw He ocHOBHbiM MeTouoM pexoHCTpyxuHH 3BOJHOUHH UJI5 1 caMbix pa3Hbix rpynn 
opraHH3MOB, HeoOxouHMbi noHCKH cooTBeTCTBHH KOHKpeTHbix c|)HjioreHHH, nocTpoeHHbix 
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KaK MOJieKyJIflpHblMH MeTOflaMH, TaK H C HCn0JIb30BaHHeM MOp({)OJIOrHHeCKHX npH3HaKOB 
npeOflOJieHHfl HaMeTHBLLieHC5I HecpaBHHMOCTH H HeCBOflHMOCTH COBpeMeHHbIX flaHHbIX 
CO BCeM MaCCHBOM HH(f)OpMaUHH, HaKOnjieHHOH KJiaCCHHeCKHMH MeTOflaMH. 

ripoBefleHHoe b HacToamen paGcrre cpaBHeHne fleHAporpaMMbi, nocTpoeHHon no Mop- 
(J)OJiorHHecKHM h GnonorwHecKHM AaHHbiM, cfleHflporpaMMOH, nocTpoeHHon no MOJieKyjwp- 
HOMy Mapxepy, BbMBHJIO H30M0p(j)H0CTb OCHOBHbIX KJiaCTepOB, HTO rOBOpHT 06 afleKBaTHOCTH 
oGonx MeTOflOB jinn (|)HJioreHeTHHecKHx peKOHCTpyKUHH. HMeiOLuneca pacxoxcfleHHH Tpe- 
6 yiOT fl&nbHeHLnero nccjieflOBaHHa c npHBJieneHHeM Gojibiuero MaTepnajia. 
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SUMMARY 

The results of comparative analysis of two phylogenetic trees of the trypanosomatids based on 
morphological and molecular characters are discussed. The morphological dendrogram was based 
on 33 ultrastructural characters, 6 light microscope characteristics and 8 biological characters. 
Molecular UPGMA dendrogram depicting differences (Dice distance) between examined trypanoso¬ 
matids is based on the universally primed PCR polymorphisms. The general topology of both 
dendrograms are similar, with the Trypanosoma at the base. The genus Wallaceina appears to be 
monophyletic. In a contrary, the genera Leptomonas, Crithidia and Herpetomonas look like artificial 
groups according to both methods used. The cyst-forming homoxenous trypanosomatids from insects 
represent a monophyletic clade, which seems to be a separate genus. Two species of within genus 
Wallaceina are arranged as a separate subgenus. 
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